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The automorphism group of a compact smooth toric variety and
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, $E$ .
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2.1. ( $n$ ) $X$ ,
$\bullet$ $X$ $\mathbb{C}$ .
$\bullet$ $X$ $n$ $(\mathbb{C}^{*})^{n}$ .
$(\mathbb{C}^{*})^{n}$ , $X$ $(\mathbb{C}^{*})^{n}$ - .
.
, , , ( )
.
1670 2009 100-106 100
, $X$ $n$ .
22( $\mathbb{C}^{n}$ ). $n$ $\mathbb{C}^{n}$ .
$\mathbb{C}^{n}$
$(\mathbb{C}^{*})^{n}$ , $(\mathbb{C}^{*})^{n}$ , $\mathbb{C}^{n}$
$(\mathbb{C}^{*})^{n}$ - . $(t_{1}, \ldots,t_{n})\in(\mathbb{C}^{*})^{n}$ $(z_{1}, \ldots, z_{n})\in \mathbb{C}^{n}$ ,
$(t_{1}, \ldots, t_{n})\cdot(z_{1}, \ldots, z_{n}):=(t_{1}z_{1}, \ldots, t_{n}z_{n})$ .
23( $\mathbb{P}^{n}$ ) . $n$ $\mathbb{P}^{n}$
.





, $T\subset \mathbb{P}^{n}$ $(\mathbb{C}^{*})^{n}$ ( 2 $[z_{0}, \ldots, z_{n}]$ $\mathbb{P}^{n}$
). , , $\mathbb{P}^{n}$ $(C^{*})^{n}$ - , $(t_{1}, \ldots,t_{n})\in(\mathbb{C}^{*})^{n}$
$[z_{0}, \ldots,z_{n}]\in \mathbb{P}^{n}$ ,
$(t_{1}, \ldots, t_{n})\cdot[z_{0}, \ldots, z_{n}];=[z_{0}, t_{1}z_{1}, t_{2}z_{2}, \ldots, t_{n}z_{n}]$
.
, $X$ .
$X$ , $(K;v_{1}, \ldots ,v_{m})$ :
$\bullet$ $X_{1},$ $\ldots,X_{m}$ $(C^{*})^{n}$- 1 ( $(C^{*})^{n}$- )
. , $[m]$ ( ) $K$ :
$K:= \{I\subset[m];\bigcap_{i\in I}X_{i}\neq\emptyset\}$
$\bullet$ $a=(a_{1}, \ldots, a_{n})\in Z^{n}$ $t\in \mathbb{C}^{*}$ ,
$\lambda_{a}(t):=(t^{a_{1}}, \ldots, t^{a_{n}})\in(\mathbb{C}^{*})^{n}$
. $(\mathbb{C}^{*})^{n}$- $X_{i}$ , $v_{i}\in Z^{n}$
:
$-$ $x\in X_{i}$ $t\in \mathbb{C}^{*}$ , $\lambda_{v_{i}}(t)\cdot x=x$ .
$-$ $x\in X_{i},$ $\xi\in T_{x}X/T_{x}X_{i}$ $t\in \mathbb{C}^{*}$ , $(\lambda_{v_{i}}(t))_{*}(\xi)=t\xi$ .
2.4. $\Sigma;=(K;v_{1}, \ldots, v_{n})$ $X$ an) .
$X$ $\Sigma$ , :
101
25 1. $K$ $(n-1)$ $I$ 7 $\{v_{i}\}_{i\in I}$ $Z^{n}$ .
2. $I=\{i_{1,}i_{k}\}\in K$ , $\mathbb{R}^{n}$ $\sigma_{I}$
$\sigma_{I}:=\{a_{1}v_{i_{1}}+\cdots+a_{k}v_{i_{k}}$ ; $j$ $a_{j}\geq 0\}$




3. $\Sigma$ $\mathbb{R}^{n}$ . ,
$\bigcup_{I\in K}\sigma_{I}=\mathbb{R}^{n}$
.
$\Sigma$ $X$ . $I\subset[m]$
,
$U_{I}:=\{z=(z_{1},$ $\ldots,z_{m})\in \mathbb{C}^{m};i\not\in I$ , $z_{i}\neq 0\}$
, $[m]$ $K$
$U(K):= \bigcup_{I\in K}U_{I}\subset \mathbb{C}^{m}$
.
2.6. $U(K)$ coordinate subspace arrangement complement in $\mathbb{C}^{m}$ .
27. $U(K)$ . , $\mathbb{C}^{m}$
$(\mathbb{C}^{*})^{m}$- .
$(\mathbb{C}^{*})^{m}$ $(\mathbb{C}^{*})^{n}$
$\mathcal{V}(t_{1}, . . . , t_{m});=\prod_{i=1}^{n}\lambda_{v}.(t_{i})$
. ,












$v_{1},$ $\ldots,v_{m}$ $Z^{n}$ .
, $X$ 2 .
2.10. $X\cong U(K)/ker\mathcal{V}$ .
3
:
3. 1 $\cdot$ $X$ $Larrow X$ , $L$ $(\mathbb{C}^{*})^{n}$ -
, $X$ , $X$ $(\mathbb{C}^{*})^{n}$ - .
, :
32 $\cdot$ $L$ .
. 3.1 , $L$ $(\mathbb{C}^{*})^{n}$ . , $L$
$(\mathbb{C}^{*})^{n+1}$ . $L$ $(\mathbb{C}^{*})^{n}\subset X$ $L|_{(\mathbb{C}^{*})^{n}}$
, $0$ $(C^{*})^{n}$- $s$ : $(\mathbb{C}^{*})^{n}arrow L|_{(\mathbb{C}^{*})^{n}}$
. $(\mathbb{C}^{*})^{n}\cross \mathbb{C}^{*}$ $L$ , $(t, t’)\in(\mathbb{C}^{*})^{n}\cross \mathbb{C}^{*}$
$(t, t’)\mapsto t’s(t)$
. $(\mathbb{C}^{*})^{n+1}$ $L$ .
$t’\in \mathbb{C}^{*}$ . $(\mathbb{C}^{*})^{n}$ $L$
, $\mathbb{C}^{*}$ ( ) , $(\mathbb{C}^{*})^{n+1}$ $L$
.
3.3. $X$ $Larrow X$ , (associated line bundle)
$U(K)x_{ker\mathcal{V}}\mathbb{C}$ .
. 2 , .
34. $f_{1},$ $f_{2}$ $Larrow X$ . , $f_{i}$ : $Larrow L$
, $(i=1,2)$ . $X$
$fi|_{X},$ $f_{2}|_{X}$ , , $fi|_{X}=f_{2}|_{X}$ , $c\in \mathbb{C}^{*}$
,
$f_{1}=cf_{2}$ .
, ( ) .
. $f_{1},$ $f_{2}$ , $f_{2}^{-1}\circ f_{1}:Larrow L$ . , $X$
103
$(f_{2}^{-1}\circ fi)|_{X}$ $id_{X}$ . , $f_{2}^{-1}\circ f_{1}:Larrow L$
$L_{x}(x\in X)$ . $L_{x}$ 1
, $0$ $u\in L_{x}$
$f_{2}^{-1}\circ f_{1}(u)=c(x)u$






( 2.10) , $X$
Aut(X) .
4.1. $G$ $H$ , $Cc(H),$ $N_{G}(H)$ $H$ $G$
(centmlizer), $(nom\iota alizer)$ , $X$
Aut$(X)$ , Aut(X) .
$\bullet\overline{Aut^{0}}(X):=C_{Aut(U(K))}(ker\mathcal{V})$
$\bullet\overline{Aut}(X):=N_{Aut(U(K))}(ker\mathcal{V})$
4.1 $\overline{Aut^{0}}(X)$ , Aut(X) , $U(K)$ $ker\mathcal{V}$
$ker\mathcal{V}$ . , $X$ Aut(X)
Aut(X) $arrow$ Aut(X) .
42. .. Aut $(X)arrow$ Aut(X) .
$\bullet$
$\overline{Aut^{}}(X)$ Aut(X) (identity component) ,
.
5
, $Larrow X$ ,
. $\alpha$ $ker\mathcal{V}$ 1- , $\alpha$
$L_{\alpha}$ ; , $U(K)\cross \mathbb{C}$ $ker\mathcal{V}$-
$(z, u)\cdot k:=(k^{-1}\cdot z, \alpha(k^{-1})(u))$
104
, $L_{\alpha}$ . $Larrow X$ $\alpha$
$L\cong L_{\alpha}$ .
5.1. $L_{\alpha}arrow X$ $\Gamma(X, L_{\alpha})$ , .
$\{f\in \mathcal{O}(U(K));f(z\cdot k)=\alpha(k^{-1})f(z)\}:=S_{\alpha}$
( , $\mathcal{O}(U(K))$ $U(K)$ (regular) )
52. $U(K)$ , $\mathcal{O}(U(K))$ $m$ .
. $q$ : $U(K)\cross \mathbb{C}arrow L_{\alpha}$ . $s$ : $Xarrow L_{\alpha}$
, $q^{-1}(s(X))$ $U(K)\cross \mathbb{C}$ . $p$ :
$q^{-1}(s(X))arrow U(K)$ $||\overline{1}]$ , $q^{-1}(s(X))$ $f$ : $U(K)arrow \mathbb{C}$
. , $q^{-1}(s(X))$ $ker\mathcal{V}$- , $f$ $S_{\alpha}$
.
$k\in ker\mathcal{V}$ $f(z\cdot k)=\alpha(k^{-1})f(z)$ $f$ , $s_{f}$.
$[z]\in X$ :
$s_{f}([z]):=[z, f(z)]$ ,
$[z],$ $[z, u]$ $z\in U(K),$ $(z, u)\in U(K)\cross \mathbb{C}$ $ker\mathcal{V}$ . $f$
$s_{f}$ well-defined , . $\square$
$L_{\alpha}$
$\overline{Aut^{0}}(X)$- ; $U(K)\cross \mathbb{C}$ $\overline{Aut^{0}}(X)$ - ,
$g\cdot(z, u):=(g\cdot z, u)$
. $\overline{Aut^{0}}(X)$ , $L_{\alpha}$ . ,
:
53. Aut$0(X)$ - $L_{\alpha}arrow X$ , $\mathcal{O}(U(K))$
$S_{\alpha}$ . , $S_{\alpha}$ Aut$(X)$ - $f\in S_{\alpha}$ $g\in$ Aut$-(X)$
$f^{g}(z):=f(g^{-1}\cdot z)$
.
. 5.1 . $f\in S_{\alpha}$ , $s_{f}:Xarrow L_{\alpha}$
105
. , $g\in\overline{Aut^{0}}(X)$ ,
$s_{f}^{g}([z])=gs_{f}g([z])$
$=gs_{f}([g^{-1}\cdot z])$
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